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(54) NOTE/CARD HANDLING APPARATUS 

(57) A note/card handling apparatus capable of 
instantaneously reporting the detection of forged 
cards/notes to a managing personnel, wherein received 
cards/notes are classified into a first kind likely to be 
genuine, a second kind likely to be forged, and a third 
kind less likely to be genuine than the first kind and less 
likely to be forged than the second kind, and if a prede- 
termined number of notes/cards of the second kind are 
detected, warning information is issued. 



FIG. 3 



^ START ) 



I )?*{L F °? ESTABLISHMENT Of L S 
|0tSCWlCNATtON gTAHTCONDmONl 



3D OUT ONE 8MBeTp~ 
c fWCH MONEY I 



OBTNN CHARACTERISTIC DATA. 
AXD CLASSIFY PAPER MONEY 8Y 
USMQ DICTIONARY DATA AND 
CONDITION DATA 




(RETURNPA^efl MONSrlcARRY PAPER MONEY* 
^OKSOTWSl^] | TO STOfffMO lfOT | 



V IS 

— AU. PATCH- 
1111 COMPLETED 1 



1111 
OF N 



am 




Primed by Rank Xerox (UK) Business Services 
2. 14.23/3.4 



Description 

Technical Figlri 



The present invention relates to a notes accepting 
apparatus for accepting notes such a s, paper money 
and also to, for example, a notes accepting applralus 
used for actualizing an ATM (Automatic Teller's 
Machine). 

Background Arte 

In recent years, with advancements of automation 
in a variety of sectors, apparatuses have been automat- 
ically dealing with transactions using notes such as 
paper money securities, certificates of tax payments, 
book coupons, beer coupons, a variety of tickets and 
admission tickets. 

Specific constructions of such apparatuses (herein- 
after termed notes accepting apparatuses) differ 
depending on kinds of the notes to be processed by the 
apparatuses. For instance, the notes accepting appara- 
tus that treats paper money normally includes an insert- 
ing/discharging unit, a discriminating unit, a storing unit 
a carry mechanism, a storing unit,, an operation unit 
and a control unit. 

The inserting/discharging unit is connected to the 
discriminating unit and to the storing unit via the carry 
mechanism for carrying the paper money, and functions 
as a inserting port and a discharging port for the paper 
money. The operation unit is a unit for transferring and 
receiving information between a user and the control 
unit, and has an information display function and an 
information input function. 

The control unit controls each of the units, corre- 
sponding to an operation executed for the operation 
unit. For instance, when operating the operational unit 
to indicate a receipt of the paper money, the control unit 
controls the inserting/discharging unit to prepare for 
accepting the paper money. Then, when detecting a 
completion of the insertion of the paper money, the con- 
trol units starts control to supply the discriminating unit 
with the paper money sheet by sheet from within the 
inserting/discharging unit. Note that this control is exe- 
cuted mainly for the carry mechanism provided between 
the inserting/discharging unit and the discriminating 
unit. 

The discriminating unit discriminates a face value of 
a sheet of paper money carried by the carry mechanism 
from the inserting unit. Further, the discriminating unit 
makes a discrimination as to whether or not the paper 
money (note) carried is paper money to be treated by 
the notes accepting apparatus (which is hereinafter 
referred to as an appropriate paper money). Note that 
empirically prescribed discriminating conditions are 
given to the notes accepting apparatus in order not to 
accept forge paper money and not to discharge appro- 
priate but stained and partially torn-up paper money. 
Thereafter, the control unit controls the carry mech- 
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artism so that the paper money about which the discrim- 
ination by the Discriminating unit has been finished, is 
carried to a unit corresponding to a result of the discrim- 
ination. More specifically, the control unit controls the 
s carry mechanism so that the paper money discrimi- 
nated as appropriate is stored in the storing unit accord- 
ing to a face value, while the paper money such as a 
heterogenous note mistakenly inserted and forge paper 
money, is returned to the inserting/discharging unit. 
io Further, the control unit, when operated to indicate 
the operation unit to pay the money, the control unit con- 
trols the respective units so that an indicated amount of 
paper money is taken out of the storing unit and carried 
to the inserting/discharging unit 
is Now, the use of the forge notes is a criminal, and 
hence it is desirable that the notes accepting apparatus 
incorporates a function capable of detecting that the 
forge notes are used. However, the note discriminates 
as inappropriate by the discriminating unit can not be 
20 judged to be the forge note. Therefore, the prior art 
notes accepting apparatus has not function to judge 
from a result of the discrimination made by the discrimi- 
nating unit whether or not the forge notes are inserted. 
The prior art notes accepting apparatus is, however, 
25 constructed so that data about a content of transaction 
are stored inside the apparatus. Hence. H it proves that 
the discriminating unit fails to discriminate with the 
result that the forge notes are accepted, pieces of infor- 
mation on the time when the forge notes are used and 
30 so on can be obtained from the data described above. 
In the case of the discriminating unit makes a success- 
ful discrimination even when the forge notes are 
inserted, however, it never happens that the forge notes 
are stored inside the apparatus. Accordingly, what is 
35 obtained in this case is just the information on the time 
at which to implement a transaction where the forge 
notes might have been used, i.e., the information unus- 
able for verifying the criminal act. 

Further, it has also been practiced that a video 
40 camera for monitoring is provided for recording a figure 
of the user of the notes accepting apparatus. A content 
of recording, however, comes to have a meaning only 
when the forge note happens to be accepted. 



46 Disclosure of Invention 



Under such circumstance, it is an object of the 
present invention to provide a notes accepting appara- 
tus capable of immediately notifying a management 
so person of the fact that a forge not is used. 

To accomplish the above object, according to a first 
aspect of the present invention, a notes accepting appa- 
ratus comprises a holding unit for temporarily holding 
plural sheets of notes inserted, a fetching unit for fetch- 
es ing the plural sheets of notes sheet by sheet that have 
been held by the holding unit, a characteristic data out- 
putting unit for outputting predetermined kinds of char- 
acteristic data about one sheet of note fetched by said 
fetching unit, a classifying unit for classifying the notes 
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fetched by the fetching unit into any one type of notes 
among first type notes exhibiting a high probability of 
being accepted, second type notes exhibiting a high 
probability of being forge notes, and third type notes 
exhfoiting a smaller probability of being accepted than 
the first type notes and a smaller probability of being the 
forge notes than the second type notes on the basis of 
the predetermined kinds of characteristic data outputted 
by the characteristic data outputting unit and predeter- 
mined condition data, a storing unit for storing the notes 
classified as the first type notes by the classifying unit, a 
counting unit for counting the number of sheets of the 
notes classified as the second type notes by the classi- 
fying unit during a period till the fetching unit fetches all 
of plural sheets of the notes held by the holding unit, 
and an information outputting unit for outputting infor- 
mation purporting that the forge notes are inserted 
when a count value by the counting unit exceeds a pre- 
determined value. 

That is to say, in the notes accepting apparatus 
according to the first aspect, jus when a predetermined 
number of notes (the second type notes) having the 
high probability of being the forge notes are contained in 
the notes inserted into the holding unit, there is output- 
ted information (a so-called alarm) purporting that the 
forge notes are inserted. Therefore, when the forge 
paper money is inserted into the present notes accept- 
ing apparatus, it follows that a management person is 
able to immediately take a measure against such an 
act. Further, the present notes accepting apparatus is 
constructed to output the alarm not at a stage where 
one sheet of paper money having the high probability of 
being the forge paper money is detected but at a stage 
where a predetermined number of sheets of paper 
money are detected, and therefore has an extremely 
small possibility in which the alarm is mistakenly output- 
ted. 

Further, according to a second aspect of the 
present invention, a notes accepting apparatus com- 
prises a holding unit for temporarily holding plural 
sheets of notes inserted, a fetching unit for fetching the 
plural sheets of notes sheet by sheet that have been 
held by the holding unit, a characteristic data outputting 
unit for outputting predetermined kinds of characteristic 
data about one sheet of note fetched by the fetching 
unit, a classifying unit for classifying the notes fetched 
by the fetching unit into any one type of notes among 
first type notes exhibiting a high probability of being 
accepted, second type notes exhibiting a high probabil- 
ity of being forge notes, and third type notes exhibiting a i 
smaller probability of being accepted than the first type 
notes and a smaller probability of being the forge notes 
than the second type notes on the basis of the predeter- 
mined kinds of characteristic data outputted by the char- 
acteristic data outputting unit and predetermined t 
condition data, a storing unit for storing the notes classi- 
fied as the first type notes by the classifying unit, a judg- 
ing unit for judging whether or not the notes classified as 
the second type notes by the classifying unit exist in the 



plural sheets of notes held by the holding unit, and an 
information outputting unit for outputting information 
purporting that the forge notes are inserted when the 
judging unit judges consecutively a predetermined 
s number of times that the notes classified as the second 
type notes exist 

Namely, the notes accepting apparatus according 
to the second aspect outputs the alarm just when there 
consecutively appears a predetermined number of 
io times such a phenomenon that the notes (the second 
type notes) exhtoiting the high probability of being forge 
notes are contained in the notes inserted into the hold- 
ing unit. In general, the user of the forge notes has ten- 
dency to try to use the forge notes several times even 
is when the acceptance is rejected. Therefore, it follows 
that the present notes accepting apparatus operating in 
the way described above, is capable of precisely detect- 
ing that a small number of forge notes are used. 

Moreover, according to a third aspect of the present 
?o invention, a notes accepting apparatus comprises a ref- 
erence data storing unit for storing reference data, a 
holding unit for temporarily holding plural sheets of 
notes inserted, a fetching unit for fetching the plural 
sheets of notes sheet by sheet that have been held by 
5 the holding unit, a characteristic data oulputting unit for 
outputting predetermined kinds of characteristic data 
about one sheet of note fetched by the fetching unit, a 
classifying unit for classifying the notes fetched by the 
fetching unit into any one type of notes among first type 
30 notes exhibiting a high probability of being accepted, 
second type notes exhibiting a high probability of being 
forge notes, and third type notes exhibiting a smaller 
probability of being accepted than the first type notes 
and a smaller probability of being the forge notes than 
35 the second type notes on the basis of the predeter- 
mined kinds of characteristic data outputted by the char- 
acteristic data outputting unit and predetermined 
condition data, a storing unit for storing the notes classi- 
fied as the first type notes by the classifying unit, an 
40 information outputting unit for outputting information 
purporting that the forge notes are inserted when the 
reference data storing unit is stored with reference data 
conceived the same as the characteristic data of the 
notes classified as the second type notes by the classi- 
45 fying unit, and a writing unit for writing, when the refer- 
ence data storing unit is not stored with the reference 
data conceived the same as the characteristic data 
classified as the second type notes by the classifying 
unit, the characteristic data as reference data to the ref- 
50 erence data storing unit. 

That is to say, in the notes accepting apparatus 
according to the third aspect, the alarm is outputted just 
when two sheets of notes having the high probability of 
being the forge notes and an extremely high approxima- 
>5 tion of the characteristic data, are contained in the notes 
inserted. Hence, it follows that the present notes 
accepting apparatus is capable of precisely detecting 
that the plural sheets of forge paper money created nor- 
mally in the same procedures are used. 
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Note that the notes accepting apparatuses in the 
first through third embodiments may further comprise a 
classification control unit for controlling, when the clas- 
sifying unit classifies the notes fetched by the fetching 
unit as the second type notes by use of the condition s 
data, the classifying unit to perform the classification 
thereafter by use of second condition data having a nar- 
rower range of the characteristic data for being classi- 
fied into the first type notes than the condition data. 

In the notes accepting apparatus further comprising 10 
the classification control unit, the notes having the small 
probability of being accepted among the notes accepted 
in the states theretofore are not acceptable at a stage of 
recognizing a possibility in which the forge notes are 
used. It is therefore possible to obtain the notes accept- is 
ing apparatus to which the classification control unit is 
added, whereby the possibility of mistakenly recogniz- 
ing the forge paper money as appropriate and accepting 
it, is reduced. 

The notes accepting apparatus according to the 20 
first aspect may further comprise a photographing unit 
for photographing a person who inserts the note into the 
holding unit, and a photography control unit for making 
the photographing unit function when the count value by 
the counting unit exceeds the predetermined value. 25 
Similarly, the notes accepting apparatus according to 
the second aspect may further comprise a photograph- 
ing unit for photographing a person who inserts the note 
into the holding unit, and a photography control unit for 
making the photographing unit function when the judg- 30 
ing unit judges consecutively a predetermined number 
of times that the notes classified as the second type 
notes exist 



(First Embodiment) 



Brief Description of th<> Dr^inr^ 
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FIG. 1 is a view showing an external shape of a 
notes accepting apparatus in a first embodiment of 
the present invention; 

FIG. 2 is a view showing a construction of the notes 40 
accepting apparatus in the first embodiment; 
FIG. 3 is a flowchart showing operation procedures 
of the notes accepting apparatus in the first embod- 
iment; 

FIG. 4 is a diagram showing a construction of a 45 
notes accepting apparatus in a second embodi- 
ment; 

FIG. 5 is a flowchart showing operation procedures 
of the notes accepting apparatus in the second 
embodiment; and 50 
FIG. 6 is a flowchart showing the operation proce- 
dures of the notes accepting apparatus in the sec- 
ond embodiment. 



Best Mode for Carrying out the Invention 

Embodiments of the present invention will hereinaf- 
ter be specifically described with reference to the draw- 
ings. 
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A notes accepting apparatus in a first embodiment 
is constructed to function as an ATM (automatic teller's 
machine). 

FIG. 1 shows an outer appearance of the notes 
accepting apparatus in the first embodiment. As shown 
in the Figure, a box body of the notes accepting appara- 
tus is provided with an operation unit 19, a card insert- 
ing/discharging port 20. a bankbook 
inserting/discharging port 21, and a paper money 
inserting/discharging port 22. The respective units func- 
tion in the same way as a normal ATM. Namely, the 
operation unit 19 is constructed of a display device for 
displaying messages relative to operation procedures, 
and an input device for inputting various items of infor- 
mation (a password number, an amount of money, a 
bank account number, etc.). The display device displays 
a message (image data) corresponding to data given 
from a processor (which will hereinafter be explained in 
detail) provided in the notes accepting apparatus. The 
input device outputs to the processor the data corre- 
sponding to a content of the operation by the user. 

A card recorded with bank account data is inserted 
into the card inserting/discharging port 20. Provided in 
rear of the card inserting/discharging port 20 are a 
device for reading magnetic information stored on the 
card, a device for reading information written on the sur- 
face of the card, and a carry mechanism for supplying 
the card to these devices. The processor guides inward 
the card inserted into the card inserting/discharging port 
20 and reads the information held on this card by con- 
trolling the carry mechanism and the devices. Then, the 
processor, on the basis of the information read there- 
from, exchanges the information with a center computer 
connected via a communications line and recognizes an 
executable process. 

Further, the card inserting/discharging port 20 is 
used also as a discharge port for a slip recorded with 
information pertaining to a transaction dealt with. There- 
fore, a mechanism for executing slip processing is also 
provided posterior to the card inserting/discharging port 
20, and the processor controls this mechanism. 

A banknote is inserted into the banknote insert- 
ing/discharging port 21. Provided in rear of the ban- 
knote inserting/discharging port 21 is a mechanism for 
printing a content of the transaction on the banknote 
inserted thereinto. 

The paper money inserting/discharging port 22 
functions as a port through which the paper money is 
inserted and discharged. A mechanism for actually 
treating the paper money is provided posterior to the 
paper money inserting/discharging port 22. As already 
explained, the conventional apparatus includes the 
same mechanism by which the paper money discrimi- 
nated as inappropriate is simply returned to the paper 
money inserting/discharging port 22. The notes accept- 
ing apparatus in the first embodiment, however, 
includes a mechanism for detecting that forge paper 
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money is inserted and notifying a management person 
such as a guard, etc. of this detection. 

A construction of this mechanism provided in the 
notes accepting apparatus in the first embodiment will 
hereinafter be described in greater detail. 5 

FIG. 2 is a construction of the notes accepting 
apparatus in the first embodiment. Note that the mech- 
anisms relative to the card inserting/discharging port 
and the banknote inserting/discharging port, as 
explained above, operate in the same way with the cor- 10 
responding mechanisms provided within the normal 
ATM, and hence the illustrations thereof are omitted in 
FIG. 2. Further, an illustration of the circuit for exchang- 
ing the information with the center computer is also 
omitted. 1S 

As shown in the Figure, the notes accepting appa- 
ratus in the first embodiment incorporates an inserting 
unit 11 (corresponding to the paper money insert- 
ing/discharging port 22 in FIG. 1), a sensor unit 12. a 
carry switching unit 13, a storing unit 14, a processor 20 
15, a memory unit 16, and interface circuit (l/F) 17, an 
imaging unit 18 and an operation unit 19. Carry mecha- 
nisms for carrying paper money M as indicated by 
arrowheads are provided between the inserting unit 1 1 , 
the sensor unit 12, the carry switching unit 13 and the 25 
storing unit 14, respectively. More specifically, the carry 
mechanism for carrying the paper money inserted into 
the inserting unit 1 1 to the sensor unit 12, is provided 
between the inserting unit 11 and the sensor unit 12. 
The carry mechanism for carrying the paper money 30 
passing through the sensor unit 12 to the carry switch- 
ing unit 13, is provided posterior to the sensor unit 12. 
Provided further posterior to the carry switching unit 13 
are the carry mechanism for carrying the paper money 
to the storing unit 14, and the carry mechanism for 35 
returning the paper money to the inserting unit 1 1 . 

The sensor unit 12, the carry switching unit 13, the 
processor 15, the memory unit 16, the l/F 17 and the 
imaging unit 18 are connected to each other via a bus 
for exchanging digital data. Further, the notes accepting ao 
apparatus 1 0 is connected to an alarm unit 40 via the l/F 
17. Note that the alarm unit 40 is a device in a place 
where the apparatus management person such as the 
guard, etc. and notifies the management person of the 
feet that an abnormality arises (the forge paper money 45 
is used) by a sound and light under the control of the 
notes accepting apparatus 10. 

The inserting unit 1 1 has a space for holding a plu- 
rality of sheets of paper money M inserted by the user 
for depositing, and a space to which the paper money so 
discriminated as inappropriate is returned. Provided in 
the former space is a sensor forjudging whether or not 
the paper money exists, and this sensor is connected to 
the processor via a circuit (unillustrated) for converting 
an output of the sensor into a digital signal. 55 

The sensor unit 12 comprises a plurality of sensors 
31 for obtaining a variety of items of characteristic data 
representing characteristics of the paper money M, and 
an A/D converting circuit 32 for converting the charac- 



teristic data in the form of analog signals outputted by 
these sensors 31 into characteristic data in the form of 
digital signals. Note that the sensor 31 provided in the 
sensor unit 12 includes an optical sensor for obtaining 
information about an outer shape and printed charac- 
ters, a magnetic sensor for detecting an existence of 
magnetic ink. and a thickness sensor for detecting a 
thickness of the paper money. 

The carry switching unit 1 3 has a function to supply 
one of the carry mechanisms provided anterior thereto 
with the paper money earned from the sensor unit 12. 
The storing unit 14 is so constructed as to be capable of 
storing the paper money according to the face values. 
The imaging unit 18 is a so-called video camera and is 
installed in a position where the imaging unit 18 is capa- 
ble of photographing a figure (face) of the user for the 
present apparatus. 

The memory unit 16 is constructed of a ROM, a 
RAM and a magnetic disk storage device. The ROM is 
stored with a program that defines operation proce- 
dures of the processor 15. The magnetic disk storage 
device is stored with dictionary data and condition data 
(which will be explained in greater detail later on). 

Given hereinbelow is an explanation of an opera- 
tion (control procedures of the processor 15) of the 
present notes accepting apparatus in response to a 
request for depositing. 

When switching ON a power supply (alternatively 
when depressing a reset button), the processor 15 ini- 
tializes, to "0", a variant K used to store the data for 
determining whether an alarm is given or not (step 
S101). Subsequently, the processor 15 moves to such a 
state as to monitor a signal transmitted from the opera- 
tion unit 19, and goes into a standby process till a dis- 
crimination start condition is established (step S102). 
That is to say, the processor 15 indicates the operation 
unit 19 to receive the money, and is on standby till an 
insertion of the paper money into the inserting unit 1 1 is 
completed. 

Then, when detecting that the insertion of the 
inserting unit 11 is completed, the processor 15 initial- 
izes, to "0". a variant J used for storing the number of 
sheets of paper money exhibiting a high probability of 
being forge notes (step S103), and starts control for 
feed one sheet of paper money from within the inserting 
unit 11 (step S104). 

Next, the processor 15 obtains, from the sensor unit 
12. various characteristic data about the single sheet of 
paper money fed out of the inserting unit 1 1. Then, the 
processor 15 classifies the paper money carried to the 
sensor unit 12 into a first type paper money defined as 
paper money exhibiting a high probability of being 
accepted, a second type paper money exhibiting a high 
probability of being forge notes, and a third type paper 
money other than the above two types by use of the 
obtained characteristic data, and the dictionary data 
and the condition data that are stored in the memory 
unit 16 (step S105). Further, in this step, the face values 
of the paper money classified into the first type paper 
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money are specified. 

The dictionary data used in step S105, when carry- 
ing to the sensor unit 1 2 in a non-stained state the paper 
money to be accepted by the notes accepting apparatus 
10, serve as characteristic data outputted from the sen- 
sor unit 12. Further, the condition data serve as data 
determining a corresponding relationship between a dif- 
ference between the characteristic data outputted by 
the sensor unit 12 and the dictionary data within the 
memory unit 16. and the classification into the three 
types. The memory unit 16 is stored with, as the condi- 
tion data, a first item of condition data used when exe- 
cuting a process in step S105 at first and a second item 
of condition data with a narrower range (stricter condi-. 
tion) of the characteristic data classified into the first 
type paper money than the first condition data. 

If the paper money is classified into the first type 
paper money (step S106; the first type), the processor 
1 5 controls the carry mechanism posterior to the sensor 
unit 13 and the route switching unit 13 so as to carry the 
paper money inspected by the sensor unit 12 to the 
storing unit 14 (step Si 07). Note that the processor 15 
controls the respective units the paper money con- 
cerned is stored in a location corresponding to the face 
value within the storing unit 14 in this step. 

Subsequently, the processor 15 judges whether or 
not the processes (discrimination) of ail the paper 
money inserted are completed, based on the signal 
transmitted from the sensor provided in the inserting 
unit 11 (step S112). Then, if the processes of all the 
paper money are not completed (step S112; N), the 
processor 15 re executes the processes from step 
S104. Namely, the processor 15 starts the process for 
the next paper money. 

Further, if the paper money is classified into the 
second type paper money (step S106; the second type), 
i.e.. if high of the probability of being a forge paper 
money, the processor 15 increments a value of the vari- 
ant J by M r (step S108). Then, the condition data used 
in step S105 are changed to the second condition data 
(step S109). Incidentally, this step is executed only 
when the condition data used for the classification are 
the first condition data. 

After changing the condition data (or after changing 
the value of the variant J), the processor 15 judges 
whether J £ L J is established or not (step S1 10). where 
L is a value set in advance of operating the notes 
accepting apparatus 10 by the management person. 

If J £ L J is not established (step S1 10; N). the proc- 
essor 15 controls the carry mechanism posterior to the 
sensor unit 12 and the route switching unit 13 so that 
the paper money inspected by the sensor unit 12 is sent 
back to the inserting unit 11 (step S111). Then, the 
processor 15 goes forward to step Si 12 and judges 
therein whether or not the paper money undiscriminated 
is left in the inserting unit 1 1 . 

On the other hand, if the J ^ L J is established with 
respect to the incremented variant J (step S1 10; Y), the 
processor 15 starts operating the imaging unit 18. and 



notifies the alarm unit 40 of a predetermined control sig- 
nal via the t/F 17. thereby executing an alarm process 
defined as a process of starting the operation of the 
alarm unit 40 (step S1 1 7). Then, the processes shown 
5 in the Figure are interrupted. 

That is to say. the processor 15 judges whether or 
not the paper money should be accepted (whether or 
not the paper money is the first type paper money), and 
also judges whether or not the paper money has a high 
ro probability of being the forge paper money (whether or 
not the paper money is the second type paper money). 
Then, when L J or more sheets of paper money classi- 
fied as the second type paper money are contained in 
the paper money inserted into the inserting unit 1 1, the 
is processor 15 controls the alarm unit 40 to output an 
alarm. Further, the processor 15 starts operating the 
imaging unit 18 to record a figure of the operator just at 
that moment and the processing is interrupted. 

Further, if the paper money is classified as the third 
20 type paper money (step S106; the third type paper 
money), viz.. if the paper money inspected by the sen- 
sor unit 12 has a smaller probability of being the forge 
paper money than the second type paper money and 
has a smaller probability of being the paper money to be 
25 accepted than the first type paper money, the processor 
1 5 advances to step S1 1 1 without changing the value of 
J, and returns that paper money to the inserting unit 1 1 . 
Subsequently, the processor 15 makes a judgement in 
step S1 12. and. if the discrimination of ail the paper 
30 money is not completed, as already explained, executed 
the processes from step S 1 04. 

When detecting that the processes of all the paper 
money are completed (step S1 12; Y), the processor 15 
judges whether J > 0 is established or not (step S113). 
35 Then, if J > o is not established (step S1 1 3; N), the proc- 
essor 15 sets K to "0" (step S1 14), and returns to step 
S102. Whereas if J > 0 is established (step Si 13; Y), 
the processor 15 judges whether or not K £ L K is estab- 
lished with respect to the incremented variant K (step 
S1 16). Note that L K is also, as in the case of L J , a value 
set by the management person in advance of operating 
the notes accepting apparatus 10. 

If K ;> L K is established (step S116; Y), the proces- 
sor 15 executes the alarm process as done when J ^ L J 
45 is established (step S117). Namely, the processor 15 
executes the alarm process also when detecting that 
the insertion of the paper money containing the second 
type paper money is consecutively repeated L K times. 
Incidentally, the reason why the variant K is initialized to 
so "0- in step S1 14 is that the variant K is made retentive of 
the number of times with which the second type paper 
money is consecutively detected. 

Whereas if K £ L K is not established (step S1 16; N). 
the processor 15 goes back to step SI 02 and is kept in 
55 the standby process till the discrimination start condition 
relative to a next transaction is satisfied. 

As described above, the notes accepting apparatus 
10 in the first embodiment controls the alarm unit 40 to 
output the alarm when L J or more sheets of paper 
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money (the second type paper money) having the high 
probability of being the forge paper money are con- 
tained in the paper money inserted into the inserting 
unit 11, and starts photographing the operator. There- 
fore, if the forge paper money is inserted into the 
present notes accepting apparatus 10, it follows that the 
management person immediately takes a measure for 
that action. Further, the apparatus 10 is constructed to 
output the alarm not at such a stage that the single 
paper money exhibiting the high probability of being the 
forge paper money is detected but at such a stage that 
L J sheets of paper money are detected. Consequently, 
there must be an extremely small possibility of mistak- 
enly outputting the alarm. 

Moreover, the notes accepting apparatus 10, when 
less than L J sheets of paper money are inserted, does 
not output the alarm. If the insertion of such paper 
money is repeated L K times, however, the alarm is out- 
putted. Generally the user of the forge paper money 
has a tendency to try to use the forge paper money sev- 
eral times even when the acceptance is rejected, and 
hence the present notes accepting apparatus 10 is 
capable of detecting that even a small number of sheets 
of forge paper money are used. 

Moreover, the present notes accepting apparatus 
10 is constructed so that the judgement conditions rela- 
tive to the first type paper money become stricter when 
detecting the second type paper money. To be specific, 
the judgement conditions are changed so that only the 
paper money having the condition data more approxi- 
mate to the dictionary data is accepted at the stage 
where a possibility of the forge paper money having 
been used is recognized. Therefore, the-present notes 
accepting apparatus 10 is an apparatus with a less pos- 
sibility of mistakenly recognizing the forge paper money 
as appropriate and then accepting it. 

Further, the figure of the user is recorded by the 
imaging unit 18, and hence, even if the guard is unable 
to immediately take a measure, a crucial piece of infor- 
mation about a criminal act can be obtained. 



obtains the characteristic data detected by the sensor 
31 through the A/D converting circuit 32. Subsequently, 
the processor 33 classifies the paper money carried 
from the inserting unit 1 1 into either the first type paper 
s money or the third type paper money on the basis of the 
dictionary data and the condition data within the mem- 
ory unit 16 as well as of the characteristic data. Then, 
the processor 33 notifies the processor 1 5 of this classi- 
fication. 

The processor 15 in the notes accepting apparatus 
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(Second Embodiment) 

FIG. 4 shows a construction of a notes accepting 
apparatus in a second embodiment. A notes accepting 
apparatus 10* in the second embodiment is, in the same 
way with the notes accepting apparatus 10 in the first 
embodiment, constructed to function as an ATM. 

As illustrated in FIG. 4, the great majority of compo- 
nents constituting the notes accepting apparatus 10' are 
the same as those provided in the notes accepting 
apparatus 1 0. The notes accepting apparatus 0* is, how- 
ever, provided with discriminating unit 12', consisting of 
a sensor 31 , an A/D converting circuit 32 and a proces- 
sor 33, as a substitute for the sensor unit 12. 

The processor 33 in the discriminating unit 12* exe- 
cutes the same process as the process implemented in 
step S105 by the processor 15 in the notes accepting 
apparatus 10. More specifically, the processor 33 



10* executes processes similar (essentially the same 
as) the processes by the processor 15 in the notes 
accepting apparatus 10 till the processes of all the 
paper money inserted into the inserting unit 11 are fin- 
15 ished. The processor 1 5 in the notes accepting appara- 
tus 10', however, does not change the condition data 
(does not change the judgement conditions), and exe- 
cutes a process different from that by the processor 15 
in the notes accepting apparatus 10 when the proc- 
20 esses of all the paper money are completed. 

Control procedures by the processor 15 in the 
notes accepting apparatus 10* will be explained with ref- 
erence to FIG. 5. Note that processes executed in steps 
S201 through S208, steps S210 to S212 and S217 till 
25 the discriminations of all the paper money inserted into 
the inserting unit 11 are, as explained above, substan- 
tially the same as those executed in steps S101 to 
S108, S110 to S112 and S117, excluding such proc- 
esses that a variant J OLD is set to "0" in step S201 and 
30 a classification determined by a discriminating unit 1 2' is 
obtained from the discriminating unit 12' in step S205. 
Therefore, an explanation of the processes executed in 
those steps is omitted. 

Now, the processor 15 in the notes accepting appa- 
35 ratus 10 in the first embodiment judges whether or not 
the paper money classified as the second type paper 
money exists just (whether or not J is over 0) when the 
discriminations of all the paper money are completed. In 
contrast with this, the processor 15 in the notes accept- 
40 ing apparatus 1 0' in the second embodiment, as shown 
in the Figure, judges whether or not j * 0 and J = J 
are established (step S20) when the discriminations of 
all the paper mone^e completed (step S21 ; Y). Then, 
if J * 0 and J - J are not established (step S220; 
45 N), the processor 15 sets a value of J to J* 10 (step 
S221 \x^T d re1urns to st eP S202. Whereas if J * 0 and 
J = J are established (step S220; Y), the processor 
1 5 advances to step S1 1 7 and executes the alarm proc- 
ess. 

so To be specific, in the notes accepting apparatus 1 0* 
^accordance with the second embodiment, the variant 
J is retentive of the number of sheets of the second 
type paper money contained in the paper money (dis- 
criminated last time) inserted last time into the inserting 

55 unit. Then, the alarm process is executed also when the 
number of sheets (J 01 ^ of the second type paper 
money of the last time and the number of sheets (J) of 
the second type paper money contained in the paper 
money inserted this time into the inserting unit 1 1 , are 
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not "0" but are identical with each other. 

Thus, in the notes accepting apparatus 10' in the 
second embodiment, the condition for executing the 
alarm process against using less than L J sheets of the 
second type paper money (the forge paper money), is s 
stricter than in the notes accepting apparatus 10 in the 
first embodiment wherein the L K is set to "2\ Therefore, 
according to the notes accepting apparatus 10' in the 
second embodiment the use of a small number of 
sheets of forge paper money can be detected more pre- w 
cisely. 



(Third Embodiment) 



A notes accepting apparatus in a third embodiment is 
has the same construction as that of the notes accept- 
ing apparatus in the first embodiment. A processor in 
the notes accepting apparatus in the third embodiment, 
however, controls the respective units in procedures dif- 
ferent from the processor 1 5 within the notes accepting 20 
apparatus 10. 

Hereinafter, an operation of (control procedures by 
the processor) of the notes accepting apparatus in 
accordance with the third embodiment in response to a 
request for depositing, will be explained. 25 

When switching ON the power supply, the proces- 
sor moves to such a state as to monitor signal transmit- 
ted from the operation unit, and goes into a standby 
process till the discrimination start condition is estab- 
lished (step S301). Namely, the processor is on the 30 
standby till the insertion of the paper money into the 
inserting unit is completed after the operation unit has 
been indicated to receive the paper money. Then, the 
processor, when detecting that the insertion of the 
paper money into the inserting unit is completed, starts 35 
the control to feed one sheet of paper money from within 
the inserting unit (step S302). 

Subsequently, the processor obtains from the sen- 
sor unit various items of characteristic data about the 
single paper money fed out of the inserting unit. Then, 4o 
the processor classifies the paper money earned to the 
sensor unit into the first type paper money defined as 
paper money exhibiting the high probability of being 
accepted, the second type paper money exhibiting the 
high probability of being forge notes, and the third type 46 
paper money other than the above two types by use of 
the obtained characteristic data, and the dictionary data 
and the condition data that are stored in the memory 
unit (step S304). Note that the dictionary data are the 
same as the dictionary data held in the notes accepting so 
apparatus 10 in the first embodiment, while the condi- 
tion data are the same as the first condition data held in 
the notes accepting apparatus in the first embodiment. 

If the paper money is classified as the first type 
paper money (step S304; the first type paper money), 55 
the processor controls the carry mechanism posterior to 
the sensor unit and the route switching unit so as to 
carry the paper money inspected by the sensor unit to 
the storing unit (step S307). Then, the processor judges 



whether or not the processes (discrimination) of all the 
paper money inserted are completed (step S31 1). and, 
if not completed (N) ( returns to step S302, wherein the 
processes for the next paper money are started. 

If the paper money is classified into the third type 
paper money (step S306; the third type), the processor 
controls the respective units so that the paper money 
inspected by the sensor unit is returned to the inserting 
unit (step S306). Thereafter, if the processes (the dis- 
crimination) of ail the paper are not completed (step 
S3 11 ; N), the processing returns to step S302, and the 
processes for the next paper money are started. 

If the paper money is classified as the second type 
paper money (step S307; the second type), the proces- 
sor makes a retrieval as to whether reference data with 
a difference from the characteristic data which differ- 
ence falls within a prescribed value, exist in the memory 
unit or not (step S307). Herein, the reference data are 
the characteristic data of the paper money classified as 
the second type paper money in the past, and are 
stored in the memory unit in step S309 that will be 
described later on. 

When it is known as a result of the retrieval in step 
S307 that no approximate reference data exist (step 
S308; N), the processor stores the memory unit with the 
characteristic data as the reference data (step S309). 
Note that the storage in this step is conducted in such a 
form as to add new reference data to the reference data 
already stored therein. Thereafter, the processor sends 
the paper money classified as the second paper money 
back to the inserting unit (step S306). If the processes 
(the discrimination) of all the paper money are not com- 
pleted (step S31 1 ; N), the next paper money is fed out 
of the inserting unit (step S302). 

On the other hand, it is known as a result of the 
retrieval in step S307 that the approximate reference 
data exist (step S308; Y), the processor executes the 
alarm process that has already been explained (step 
S3 1 0) , and interrupts the processing. 

Then, if the processes of all the paper money are 
completed without any interruption of the processing 
(step S311; Y), the processor deletes the reference 
data stored in the memory unit (step S3 12) and, return- 
ing to step S301, goes into the standby process till a 
next request for depositing. 

Namely in the notes accepting apparatus in the 
third embodiment, the alarm process is executed when 
two sheets of paper money classified as the second 
type paper money and having an extreme approxima- 
tion of the characteristic data, are contained in the 
paper money inserted. Therefore, according to the 
notes accepting apparatus in the third embodiment, it is 
feasible to precisely detect that a plurality of sheets of 
the forge paper money created normally in the same 
procedures. 



(Modified Embodiment) 

The notes accepting apparatuses in the first 
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through third embodiments can be modified in a variety 
of forms. For example, a notes accepting apparatus tor 
discriminating the paper money may be constructed 
without changing the condition data by modifying the 
notes accepting apparatus in the first embodiment. The 
notes accepting apparatuses in the second and third 
embodiments can be also constructed so that reversely 
the condition data are changed. Furthermore, it is feasi- 
ble to construct a notes accepting apparatus in which 
the alarm process is executed also when the number of 
sheets of the second type paper money detected is over 
a predetermined value on the basts of the notes accept- 
ing apparatus in the third embodiment Moreover, the 
alarm process may be executed in consideration of a 
rate at which the second type paper money occupies 
the number of all the paper money 

Claims 

1 . A notes accepting apparatus comprising: 

holding means for temporarily holding plural 
sheets of notes inserted; 

fetching means for fetching the plural sheets of 
notes sheet by sheet that have been held by 
said holding means; 

characteristic data outputting means for output- 
ting predetermined kinds of characteristic data 
about one sheet of note fetched by said fetch- 
ing means; 

classifying means for classifying the notes 
fetched by said fetching means into any one 
type of notes among first type notes exhtoiting 
jU3igJbL^obability_oLba^ second 
type notes exhibiting a high probability of being 
Jfarge^nptes, and third type notes exhibiting a 
smaller probabilit y of b eing accepted than the 
first type notes and a smaller probability of 
being the forge notes than the second type 
notes on the basis of the predetermined kinds 
of characteristic data oulputted by said charac- 
teristic data outputting means and predeter- 
mined condition data; 



20 



25 



35 



40 



45 



information purporting that the forge notes are 
inserted when a count value by said counting 
means exceeds a predetermined value. 

2. A notes accepting apparatus comprising: 

holding means for temporarily holding plural 
sheets of notes inserted; 
fetching means for fetching the plural sheets of 
notes sheet by sheet that have been held by 
said holding means; 

characteristic data outputting means for output- 
ting predetermined kinds of characteristic data 
about one sheet of note fetched by said fetch- 
ing means; 

classifying means for classifying the notes 
fetched by said fetching means into any one 
type of notes among first type notes exhibiting 
a high probability of being accepted, second 
type notes exhibiting a high probability of being 
forge notes, and third type notes exhibiting a 
smaller probability of being accepted than the 
first type notes and a smaller probability of 
being the forge notes than the second type 
notes on the basis of the predetermined kinds 
of characteristic data outputted by said charac- 
teristic data outputting means and predeter- 
mined condition data; 

storing means for storing the notes classified 
as the first type notes by said classifying 
means; 

judging means for judging whether or not the 
notes classified as the second type notes by 
said classifying means exist in the plural sheets 
of notes held by said holding means; and 
information outputting means for outputting 
information purporting that the forge notes are 
inserted when said judging means judges con- 
secutively a predetermined number of times 
that the notes classified as the second type 
notes exist. 

3. A notes accepting apparatus comprising: 

reference data storing means for storing refer- 
ence data; 



storing means for storing the notes classified 
as the first type notes by said classifying 
means; so 

counting means for counting the number of 
sheets of the notes classified as the second 
type notes by said classifying means during a 
period till said fetching means fetches all of ptu- 55 
ral sheets of the notes held by said holding 
means; and 

information outputting means for outputting 



holding means for terry orari l y holding_ plural 
sheets of notes inserted; 



fetching means for fetching the plural sheets of 
notes sheet by sheet that have been held by 
said holding means; 

characteristic data outputting means for output- 
ting predetermined kinds of characteristic data 
about one sheet of note fetched by said fetch- 
ing means; 
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classifying means for classifying the notes 
fetched by said fetching means into any one 
type of notes among first type notes exhibiting 
a high probability of being accepted, second 
type notes exhibiting a high probability of being 5 
forge notes, and third type notes exhibiting a 
smaller probability of being accepted than the 
first type notes and a smaller probability of 
being the forge notes than the second type 
notes on the basis of the predetermined kinds 10 
of characteristic data outputted by said charac- 
teristic data outputting means and predeter- 
mined condition data; 

storing means for storing the notes classified is 
as- the first type notes by said classifying 
means; 

information outputting mans for outputting 
information purporting that the forge notes are 20 
inserted when said reference data storing 
means is stored with reference data conceived 
the same as the characteristic data of the notes 
classified as the second type notes by said 
classifying means; and 25 

writing means for writing, when said reference 
data storing means is not stored with the refer- 
ence data conceived the same as the charac- 
teristic data classified as the second type notes 30 
by said classifying means, the characteristic 
data as reference data to said reference data 
storing means. 

A notes accepting apparatus according to one of 35 
claims 1 and 2, further comprising: 

classification control means for controlling, 
when said classifying means classifies the 
notes fetched by said fetching means as the 40 
second type notes by use of the condition data, 
said classifying means to perform the classifi- 
cation thereafter by use of second condition 
data having a narrower range of the character- 
istic data for being classified into the first type 45 
notes than the condition data. 

A notes accepting apparatus according to claim 1 , 
further comprising : 

50 

photographing means for photographing a per- 
son who inserts the note into said holding 
means; and 

photography control means for making said 55 
photographing means function when the count 
value by said counting means exceeds the pre- 
determined value. 
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6. A notes accepting apparatus according to claim 2, 
further comprising: 

photographing means for photographing a per- 
son who inserts the note into said holding 
means; and 

photography control means for making said 
photographing means function when said judg- 
ing means judges consecutively a predeter- 
mined number of times that the notes classified 
as the second type notes exist. 
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FIG. 2 
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FIG. 5 
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